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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce particles which are stuck to the 
surface of a wafer which is treated with a chemical liquid, and to 
eliminate a watermark and a residue in addition to particles in a single- 
wafer type in a manufacturing method for a semiconductor device, which 
contains a process to clean the surface of the wafer. 
SOLUTION: A semiconductor wafer W is immersed in a chemical liquid 
inside a liquid tank 1, and the semiconductor wafer W is pulled up from 
the chemical liquid. Then, the liquid inside the liquid tank 1 is replaced by 
water from the chemical liquid, and the semiconductor wafer W is 
immersed in the water. Then, the semiconductor wafer W is pulled up 
from the water, it is exposed to a first atmosphere, and it is. then 
returned to the water again. Then, the semiconductor wafer W is pulled 
up from the water, it is exposed to a second atmosphere which contains 
alcohol, and the surface of the semiconductor wafer W is dried. 
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JPO and NCIPI are not responsible for any 
Jamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
I.**** shows the word which can not be translated. 
J.ln the drawings, any words are not translated. 

3LAIMS ' ~ 

!Claim(s)] " 
.Claim 1] The process which dips a semi-conductor wafer in the drug solution in a cistern, and the process 
which pulls up sa.d semiconductor wafer from said drug solution, The process which exchanges the liquid in said 
cistern for water from said drug solution, and the process which dips said semi-conductor wafer in said water 
The process again returned to said water after pulling up said semi-conductor wafer from said water and 
jxposing to the 1st ambient atmosphere. The manufacture approach of the semiconductor device characterized 
>y having the process which exposes to the 2nd ambient atmosphere which pulls up said semi-conductor wafer 
rorn said water, and contains alcohol, and dries said semi-conductor wafer front face. 

Claim , 2] Said 1st ambient atmosphere is the manufacture approach of the semiconductor device according to 
claim 1 characterized by including inert gas. 

.Claim 3] The manufacture approach of the semiconductor device according to claim 1 characterized by 
rradiating water at said semi-conductor wafer in case said semi-conductor wafer is put to said 1st ambient 
rtmosphere. 

.Claim 4] The manufacture approach of the semiconductor device according to claim 3 characterized by 
jxchanging the water in said cistern for new water in case said water shower is irradiated at said semi- 
conductor wafer. 

.Claim 5] The manufacture approach of the semiconductor device characterized by making said cistern overflow 
said water in case said semi-conductor wafer is returned to said water. 

Claim 6] The manufacturing installation of the semiconductor device characterized by arranging the saucer for 
eceiv.ng the liquid which overflows from said cistern under said cistern in the manufacturing installation of the 
semiconductor device equipped with the cistern for carrying out drug solution processing or water treatment for 
a semi-conductor wafer. 

.Claim 7] It is the manufacturing installation of the semiconductor device characterized by grounding said cistern 
n the manufacturing installation of the semiconductor device equipped with the cistern for carrying out drug 
solution processing or water treatment for a semi-conductor wafer. 

.Claim 8] The manufacturing installation of the semiconductor device characterized by eye two or more steps of 
.quid pools existing in the periphery of said cistern in the manufacturing installation of the semiconductor device 
jquipped with the cistern for carrying out drug solution processing or water treatment for a semi-conductor 
wafer. 

.'Claim 9] The manufacturing installation of the semiconductor device characterized by being put into the water m 
which contains carbon monoxide in said cistern in the manufacturing installation of the semiconductor device H 
jquipped with the cistern for carrying out drug solution processing or water treatment for a semi-conductor 
wafer. ^ 

.Claim 10] The 1st spin mold wet chamber which has the 1st pivotable wafer installation section which lays a > 

semiconductor wafer, and the 1 st liquid supply means which supplies liquid to this semi-conductor wafer The C 

Ind wafer installation section which lays said semi-conductor wafer, and a gas supply means to supply gas to £ 

said semi-conductor wafer, The dry-processing chamber which has an exhaust air means to exhaust the interior }= 

and the cistern which contains liquid, The wafer migration means for putting in said semi-conductor wafer in this ™ 

cistern, and the 2nd liquid supply means which supplies liquid to this cistern, The vacuum conveyance way O 

connected with the cistern chamber which has a means to introduce alcohol, said 1st spin mold wet chamber O 

said dry-processing chambers, and said all cistern chambers, The manufacturing installation of the "0 

semiconductor device characterized by having a wafer conveyance means for it to be arranged in said vacuum *< 
conveyance way, and to convey said semi-conductor wafer. 

Claim 11] The manufacturing installation of the semiconductor device according to claim 10 characterized by 
laving further the 2nd spin mold wet chamber which has the 3rd pivotable wafer installation section which lays 
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said semi-conductor wafer, and the 3rd liquid supply means which supplies liquid to this semi-conductor wafer. 
[Claim 12] The manufacturing installation of the semiconductor device according to claim 10 characterized by 
the buffer chamber which keeps said semi-conductor wafer temporarily adjoining said vacuum conveyance way. 



[Translation done.] 
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DETAILED DESCRIPTION 



.Detailed Description of the Invention] 

;oooi] 

.Field of the Invention] This invention relates to the manufacture approach of a semiconductor device including 
:he process which washes the front face of a wafer in more detail about the manufacture approach of a 
semiconductor device. 
:0002] 

.Description of the Prior Art] In order to prevent contamination of the front face of a semi-conductor wafer in 
:he production process of a semiconductor device for the improvement in dependability of reduction of contact 
-esistance and the gate oxide of an MOS transistor, it is drawing 12 (a). - (d) As shown in drawing 13 , a wet 
•ront face is washed using a drug solution and pure water, and the wafer front face is dried. 
.0003] First, drawing 12 (a) It is a chamber 101 so that it may be shown. It is a cistern 102 in the closed space, 
n the condition of having placed, it is a cistern 102. Inner drug solution 103 Wafer 104 It is a cistern 102 after 
washing. Installation of isopropanal BIRUARUKORU (henceforth IPA) to a surrounding ambient atmosphere is 
started, then, drawing 12 (b) it is shown — as — wafer 104 Cistern 102 from — pulling up — IPA — wafer 104 
spraying wafer 104 Surface liquid is volatilized with IPA and the front face is dried. Then, drawing 12 (c) It is a 
chamber 101 so that it may be shown. Inside is decompressed and it is a wafer 104. It is a wafer 104 by raising 
:he volatility of surface liquid. A front face is dried further. 

.0004] after that — drawing 12 (d) it is shown — as — chamber 101 an inner atmospheric pressure — 
atmospheric air — returning — after that — wafer 104 Chamber 101 from — it takes out. in addition, wafer 104 
Distern 102 from — after pulling up — cistern 102 Inner drug solution 103 It is discharged outside. Generally as 
or the equipment which performs such washing, the thing of a batch type is used. 

.0005] However, if diameter-ization of macrostomia of a semi-conductor wafer progresses and what will be 12 
nches in the near future comes to be used in order to raise the productive efficiency of manufacture of a 
semiconductor device, the washing station of single wafer processing will be used on the relation of a tooth 
space. As a soaping machine of single wafer processing, the dry washing station shown, for example in drawing 
[4 exists, the dry washing station — chamber 1 1 1 inside — semi-conductor wafer 1 1 0 turning — the shower B3 
lead 1 1 2 what has been arranged — it is — the chamber 1 1 1 **** — exhaust port 1 1 3 It is prepared. fJJ 
moreover, semi-conductor wafer 1 1 0 Chamber. 1 1 1 inside — spinner 114 the condition of having rotated — the 2} 
shower head 1 1 2 from — gas drug solutions, such as fluoric acid, are irradiated. In addition, chamber 1 1 1 Liquid I~" 
supply tubing 1 1 6 for supplying water and ozone for rinsing inside Chamber 111 It is inserted inside. ^ 
.0006] the dry washing station — using — silicon wafer 1 10 the case where surface silicon oxide is removed — > 
anhydrous fluoric acid — the shower head 1 1 2 from — silicon wafer 1 10 It will supply and anhydrous fluoric acid F 
will remove silicon oxide. However, if such equipment removes silicon oxide, without the ability turning s£j 
sompletely into gas, the resultant of silicon oxide and fluoric acid will consider as residue, and will remain in a 2 
silicon wafer front face. 

.0007] On the other hand, when a wet washing station removes the silicon oxide on the front face of a silicon <-<» 
wafer, as it is shown in ___M!n&_15 , they are the 1st - the 3rd cistern 121-123. It is a silicon wafer 1 10 to the O 
Drder of SC-1 solution into which it was put, dilution fluoric acid (DHF), and water. After soaking, it is a silicon Tl 
wafer 1 10. It puts on an IPA ambient atmosphere and the front face is dried. ■< 
0008] However, silicon wafer 110 of the diameter of macrostomia When it puts in into fluoric acid liquid and 
akes out from fluoric acid liquid after that, it is drawing 16 (a). Since the time amount by which the lower part is 
nost submerged in fluoric acid is long, as for a silicon wafer, etching of silicon oxide becomes an ununiformity so 
hat it may be shown. And drawing 16 (b) It is a silicon wafer 1 10 so that it may be shown. In case it pulls up 
rom a cistern, the particle which is drifting on the fluoric acid in a tub or the front face of water will adhere on 
he surface of a silicon wafer. 
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[0009] Although there are some which carry a wafer on a spinner and supply a solution from on that if it 
considers as the wafer washing station of single wafer processing in addition, with this equipment, the so-called 
water mark will be attached to a wafer. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, drawing 12 (a) - (d) When the particle of the front face 
of a 6 inch wafer which passed through the shown desiccation process was investigated, the particle of 
thousands of pieces and many had adhered to the front face. The particle separates from a wafer front face 
during wafer washing, and drifts in liquid, and in case it pulls up a wafer from liquid, the reattachment of it is 
carried out to a wafer. There are what was generated as such particle when processing the film on a wafer, a 
thing which adhered to the wafer front face out of atmospheric air, and it mixes into the liquid in a cistern from a 
wafer front face, or adheres to the side attachment wall of a cistern. 

[0011] Moreover, the above-mentioned cistern 102 Inner drug solution 103 The effectiveness is not enough, 
although the IPA is effective in the surface tension of a drug solution becoming large and controlling the 
reattachment to the wafer of particle since IPA mixes in inside. Furthermore, according to the washing station or 
the washing approach of single wafer processing, as described above, problems which should be solved, such as 
control of a water mark and removal of residue, are in everything but the problem of adhesion of particle. 
[0012] If the purpose of this invention is in single wafer processing, it is to offer the manufacture approach of a 
semiconductor device and the. manufacturing installation of a semiconductor device which can lose the water 
mark and residue other than particle, while it reduces adhesion of the particle on the front face of a wafer which 
finished drug solution processing. 
[0013] 

[Means for Solving the Problem] 

The process which dips the semi-conductor wafer W in the drug solution in a cistern 1 so that the above- 
mentioned technical problem may be illustrated to drawing_2 and drawing 3 , (Means) The process which pulls up 
said semi-conductor wafer W from said drug solution, and the process which exchanges the liquid in said cistern 
1 for water from said drug solution, The process which dips said semi-conductor wafer W in said water, and the 
process again returned to said water after pulling up said semi-conductor wafer W from said water and exposing 
to the 1st ambient atmosphere, It solves by the manufacture approach of the semiconductor device 
characterized by having the process which it exposes [ process ] to the 2nd ambient atmosphere which pulls lip 
said semi-conductor wafer W from said water, and contains.alcohol, and dries said semi-conductor wafer W front 
face. 

[0014] In the manufacture approach of said semiconductor . device, it is characterized by said 1st ambient 
atmosphere containing inert gas. In the manufacture approach of said semiconductor device, in case said semi- 
conductor wafer is exposed to said 1st ambient atmosphere, it is characterized by a water shower being 
irradiated by said semi-conductor wafer. In the manufacture approach of said semiconductor device, in case said 
water shower is irradiated at said semi-conductor wafer, it is characterized by exchanging the water in said 
cistern for new water. 

[0015] In the manufacture approach of said semiconductor device, in case said semi-conductor wafer is 
returned to said water, it is characterized by making said cistern overflow said water. In the manufacturing 
installation of the semiconductor device equipped with the cistern 1 for carrying out drug solution processing or 
water treatment for a semi-conductor wafer so that the above-mentioned technical problem might be illustrated 
to drawing 6 [ whether the saucer 26 for receiving the liquid which overflows from said cistern 1 under said 
cistern 1 is arranged, and ] It solves by the manufacturing installation of the semiconductor device characterized 
by putting in the water which grounds said cistern 1, forms eyes 1b— 1 d two or more steps of liquid pools in the 
periphery of said cistern 1, or contains carbon monoxide in said cistern 1. 

[0016] The above-mentioned technical problem so that it may illustrate to drawing 7 - drawing 1 1 The 1st spin 
mold wet chamber 42, The vacuum conveyance way 33 connected with the dry-processing chamber 44, the 
cistern chamber 45, the 1st [ said ] spin mold wet chamber, said dry chambers, and said all cistern chambers, 
1st pivotable wafer installation section 42a in which is equipped with a wafer conveyance means 32 for it to be 
arranged in said vacuum conveyance way 33, and to convey said semi-conductor wafer W, and said 1st spin 
mold wet chamber 42 lays :semi-conductor wafer W, It has the 1st liquid supply means 42e and 42f which 
supplies liquid to this semi-conductor wafer W. Moreover, said dry-processing chamber 44 2nd wafer installation 
section 43a which lays said semi-conductor wafer wW, and gas supply means 43e and 43f to supply gas to said 
semi-conductor wafer W, It has exhaust air means 44p which exhausts the interior. Moreover, the cistern 
chamber 45 Cistern 45a which puts in liquid, and wafer migration means 45b for putting in said semi-conductor 
wafer W in this cistern 45a, It solves by the manufacturing installation of the semiconductor device 
characterized by having 45d of 2nd liquid supply means which supplies liquid 45a to this cistern, and alcoholic 
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supply means 45c which blows off alcohol. 

[0017] In the manufacturing installation of this semiconductor device, it is characterized by having further the 
2nd spin mold wet chamber 43 which has 3rd pivotable wafer installation section 43a which lays said semi- 
conductor wafer W, and the 3rd liquid supply means 43e and 43f which supplies liquid to this semi-conductor 
wafer W. In the manufacturing installation of this semiconductor device, it is characterized by the buffer 
chambers 38-41 which keep said semi-conductor wafer W temporarily adjoining said vacuum conveyance way 
33. 

[0018] (Operation) Next, an operation of this invention is explained. According to the 1st invention, the process 
of pulling up the semi-conductor wafer from water, and returning it further at water between the process which 
carries out drug solution processing of the semi-conductor wafer, and the process which dries the front face of 
a semi-conductor wafer after dipping a semi-conductor wafer in water was put in. According to this, the particle 
adhering to the front face of the semi-conductor wafer by which drug solution processing was carried out is 
made to exfoliate in Mizuuchi, and the particle of a semi-conductor wafer front face can be reduced. Moreover, if 
a cistern is made to overflow the water of the amount of the volume integral of a semi-conductor wafer and a 
semi-conductor wafer cassette in case a semi-conductor wafer is again returned into the water, much particle 
which is drifting near the front face of the water in a tub will be discharged from a cistern. Therefore, in case a 
semi-conductor wafer is pulled up from a cistern, the number of reattachment to the semi-conductor wafer 
front face of particle decreases. 

[0019] Since the particle which exists in the upper part of the water in a tub mostly tends to adhere to a semi- 
conductor wafer with surface tension, reduction of the particle in the upper part of the water in a tub is 
effective in order to control particle adhesion to a semi-conductor wafer. In addition, it is effective in order that 
inert gas may be included in the ambient atmosphere which places a semi-conductor wafer temporarily in case a 
semi-conductor wafer is temporarily pulled up from the water in a tub, or always wetting a semi-conductor wafer 
front face with water in the ambient atmosphere may prevent oxidation of a semi-conductor wafer front face. 
[0020] He is trying to put in the water which arranges the saucer for receiving the liquid which overflows from a 
cistern under the cistern, grounds a cistern, prepares eye two or more steps of liquid pools in the periphery of a 
cistern, or contains carbon monoxide in a cistern according to the 2nd this invention. In order according to this 
for the amount of the liquid which is transmitted to the paries lateralis orbitae of a cistern, and flows to 
decrease, and for a cistern to stop being charged easily, or for the ion in a cistern to become easy to escape 
outside from a cistern and for the amount of electrifications to fall, particle stops being able to adhere to a 
cistern easily. 

[0021] Therefore, when liquid is discharged from a cistern, the number of particle which the number of the 
particle which remains in a cistern decreases, and the number of the particle contained in the liquid put into that 
cistern decreases, consequently adheres to a wafer decreases. According to the wafer processor of the 3rd this 
invention, the wafer conveyance means was established into the wafer conveyance way, and the spin mold wet 
chamber, the dry-processing chamber, and the cistern chamber are further arranged along a wafer conveyance 
way. for this reason, remove the particle on a wafer within a spin mold wet chamber or a cistern chamber, make 
etching distribution of an oxide film into homogeneity, or that make an etch rate high by dry processing, or a 
cis|f rn chamber performs wet processing and desiccation **** — as — By choosing two or more of those 
chambers, the particle on a wafer is removed, the film is etched, a wafer is washed, and the optimal processing in 
which a wafer is dried can be chosen and can be. performed. 

[0022] Moreover, another wafer can be processed by the spin mold wet chamber, the dry-processing chamber, 
or the cistern chamber by adjoining the wafer conveyance way in the buffer chamber which can keep a wafer 
temporarily, making a wafer stand by to a buffer chamber. That is, particle removal, etching, etc. can be 
processed one by one to two or more wafers within a wafer processor. 

[0023] Moreover, various kinds of processings can be performed by combining wet processing and dry 

processing, without making a wafer front face produce a watermark 

[0024] 

[Embodiment of the Invention] Then, the operation gestalt of this invention is explained based on a drawing 
below. 

(Gestalt of the 1st operation) Drawing 1 is the sectional view showing the 1st operation gestalt of the wafer 
washing station of this invention, up opening of the chamber 2 which contains the cistern 1 in which liquids, such 
as a drug solution and pure water, are stored in drawing 1 — closing motion — the free coverings 3a and 3b are 
attached. 

[0025] A cistern 1 is formed from a quartz, Teflon, and an ingredient like a vinyl chloride, and has opening 1a of 
the magnitude along which the wafer cassette 4 passes in the upper part in the upper part Moreover, the 1st 
liquid installation tubing 5 is connected to the pars basilaris ossis occipitalis of a cistern 1, and the 1st liquid 
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installation tubing 5 is connected to 2nd liquid installation tubing 6a pulled out from the drug solution tank 6, and 
3rd liquid installation tubing 7a pulled out from the demineralised water tank 7. as the drug solution in the drug 
solution tank 6 — for example, fluoric acid (HF) liquid and DHF (delute HF) Liquid and NH40H H202 and H20 
from — SC-1 becoming liquid and HCI H202 and H20 from — SC-2 becoming liquid and H2S04 H20 from — 
there is becoming sulfuric-acid filtered-water liquid. 

[0026] The 1st closing motion valve 8 is attached in 2nd liquid installation tubing 6a, the 2nd closing motion valve 
9 is attached in 3rd liquid installation tubing 7a, and the drug solution in the drug solution tank 6 or the pure 
water in a demineralised water tank 7 is supplied in a cistern 1 by switching the aperture of these [1st] and the 
2nd closing motion valve 8 and 9. In addition, the liquid supply pump which is not illustrated, respectively is 
connected to the 2nd and 3rd liquid installation tubing 6a and 7a. 

[0027] Moreover, liquid pool 1b for receiving the liquid with which it overflowed from opening 1a of a cistern 1 is 
prepared in the flank of a cistern 1, and the 1st drainage tube 10 which discharges the liquid in it outside is 
connected to the pars basilaris ossis occipitalis of liquid pool 1b. Furthermore, the 2nd drainage tube 11 is 
connected to the pars basilaris ossis occipitalis of a cistern 1, and the 3rd closing motion valve 12 is attached in 
the 2nd drainage tube 11. Liquid shower opening 2b which sprays gas shower opening 2a which sprays gas, and 
pure water is prepared in upper space rather than the cistern 1 among chambers 2. 

[0028] The IPA tank 15 is connected to the 1st gas pipe 13 connected to gas shower opening 2a through the 
2nd gas pipe 14. Moreover, the inactive chemical cylinder 17 is connected to the 1st gas pipe 13 through the 3rd 
gas pipe 16. Furthermore, the 1st massflow controller 18 is attached in the 2nd gas pipe 14, the 2nd massflow 
controller 19 is attached in the 3rd gas pipe 16, and IPA in the IPA tank 15 or the nitrogen gas in the inactive 
chemical cylinder 17 is supplied in a cistern 1 through gas shower opening 2a by switching these 1st and 2nd 
massflow controllers 18 and 19. As gas enclosed with the inactive chemical cylinder 17, there are nitrogen, an 
argon, etc., nitrogen is mentioned as an example and the following explanation explains it. 
[0029] On the other hand, a demineralised water tank 22 is connected to liquid shower opening 2b through the 
liquid supply tubing 21, and the 4th closing motion valve 23 is connected to the liquid supply tubing 21, and 
further, it is constituted so that the shower of pure water may be emitted from liquid shower opening 2b by 
closing motion of the 4th closing motion valve 23. The pump for compression for supplying pure water at high 
speed (un-illustrating) is attached in the demineralised water tank 22. 

[0030] By being laid in a lifter 20, and going up or descending, it can be immersed in the liquid in a cistern 1, or 
the wafer cassette 4 can be pulled up from a cistern 1 or a chamber 2 while it has the structure of setting two 
or more wafers W and carrying spacing, exhaust air POMBU for sign 2in drawing c to show the exhaust port of a 
chamber 2, and for 24 decompress the inside of a chamber 2 through exhaust-port 2c and 25 — the 1- the 
control circuit for adjusting closing motion of the 4th closing motion valve 8, 9, 1 2, and 23 and the flow rate of 
massflow controllers 18 and 19 is shown. [ in addition, ] 

[0031] The process which washes the front face of a silicon wafer W using the above wafer washing stations is 
explained based on drawing 2 - drawing 5 . First, drawing 2 (a) After opening the coverings 3a and 3b of a 
chamber 2 and raising a lifter 20 above a cistern 1 so that it may be shown, the wafer cassette 4 which 
contained the silicon wafer W is put on a lifter 20. Then, a lifter 20 is descended and the wafer cassette 4 is put 
in in a cistern 1. After that Coverings 3a and 3b are closed and the inside of a chamber 2 is sealed. In the 
cistern 1, fluoric acid (HF) is beforehand supplied as a drug solution from the drug solution tank 6 by opening 1st 
closing motion valve 6a. Thereby, the cistern 1 is filled by fluoric acid. 

[0032] To coincidence, it is [ descent of a lifter 20, and ] drawing 2 (b) mostly. It is made the ambient 
atmosphere which adjusts the valve of the 2nd massflow controller 19, introduces nitrogen (N2) gas in a chamber 
2 from gas shower opening 2a, and cannot oxidize the inside of a chamber 2 easily so that it may be shown. The 
silicon oxide of the front face of the silicon wafer W into which it was put in the cistern 1 is removed by fluoric 
acid, and the particle p, such as a silica adhering to the silicon oxide front face, exfoliates from a silicon wafer W. 
Particle p drifts the inside of the drug solution in a cistern 1. The process according [ washing of such a silicon 
wafer W front face ] to the drug solution of not only hydrofluoric acid treatment but others is included. 
[0033] And drawing 2 (c) While closing the 1st closing motion valve 8 if drug solution processing finishes so that 
it may be shown, the 2nd closing motion valve 9 is opened, pure water is supplied to a cistern 1, and this 
permutes the inside of a cistern 1 by pure water (DIW (deionized water)) from a drug solution. During exchange 
of this liquid, a silicon wafer W is set in the condition of having entered in the cistern 1. Then, the aperture of 
the valve of the 2nd massflow controller 1 9 is adjusted, and supply of the nitrogen gas to a chamber 2 is 
suspended. 

[0034] After that it is drawing 2 (d). The wafer cassette 4 is pulled up from a cistern 1, and the predetermined 
location on a cistern 1 is made to stand by by the lifter 20 so that it may be shown; In this case, the coverings 
3a and 3b of a chamber 2 have been closed. In the condition of having made such a wafer cassette 4 standing 
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Dy nitrogen gas is sprayed on a silicon wafer W from gas shower opening 2b, and oxidation on the front face of a 
wafer is prevented. What is necessary is irradiating pure water from liquid shower opening 2a at a silicon wafer 
H, changing a silicon wafer W front face into the condition of having got wet continuously, and making it just not 
•nake atmospheric air touched to prevent certainly generating of the natural oxidation film of a silicon wafer W 
front face. 

.0035] Next the 3rd closing motion valve 12 is opened, the pure water in a cistern 1 is discharged with quick 
dump rinse (QDR), and as many particle, such as a silica in a cistern 1, as possible is removed In this case if 
Dure water is made to discharge outside through the drainage tube 12 and the depth of the specified quantity is 
-eached, an effluent will be stopped and the inside of a cistern 1 will be again filled with pure water. Quick dump 
-inse may be omitted to bring washing processing forward. 

.0036] And drawing 3 (a) The inside of a cistern 2 is filled with pure water, where the rise flow of the pure water 
s carried out further, a lifter 20 is dropped and the silicon wafer W in the wafer cassette 4 is soaked into the 
Dure water in a cistern 1, so that it may be shown. The pure water which carried out the rise flow is discharged 
Duts.de through the 1st drainage tube 10 from liquid pool 1b. In this case, since the water which only the volume 
ntegral of the wafer cassette 4, a silicon wafer W, and a lifter 20 has in the upper part of a cistern 1 overflows 
Darticle will also be discharged for water from a cistern 1. The particle which is drifting in the upper part of the' 
iquid in a cistern 1 is discharged with the overflowing pure water. 

.0037] And after putting the wafer cassette 4 on the position in a cistern 1 (for example, after 30 seconds pass) 
the following IPA blow processings are performed. This IPA blow processing is processing currently performed 
also with the conventional technique. First, after operating the 1st and 2nd massflow controllers 18 and 19 and 
suspending supply of the nitrogen gas from gas shower opening 2a by the control circuit 25, it is drawing 3 (b) 
^as shower opening 2a to IPA is sprayed in a chamber 2 so that it may be shown. 

.0038] It is [ fixed time amount from spray initiation of IPA, for example, after passing for 5 seconds ] drawing 3 
c). The wafer cartndge 4 is raised from a cistern 1 using a lifter 20, and the predetermined location on a cistern 
1 is made to stand by so that it may be shown. The coverings 3a and 3b in this case have been closed If IPA is 
sprayed on a silicon wafer W, the liquid of a silicon wafer W front face is evaporated with IPA, the liquid of the 
rront face will decrease in number, and desiccation will progress. 

.0039] And holding the condition of having made the silicon wafer W standing by on a cistern 1 the effluent of 
quick dump rinse is started and the liquid in a cistern 1 is emptied. After finishing quick dump rinse the valve of 
:he 1st massflow controller 18 is closed and spraying of IPA is ended. Next, drawing 3 (d) The reduced pressure 
Dump 24 .s dnven. the inside of a chamber 2 is made lower than a body atmospheric pressure, this promotes 
/olatihzation of the liquid of a silicon wafer W front face, and fixed time amount maintenance of this condition is 
Darned out so that it may be shown. The drying time by reduced pressure is set up beforehand. The inside of a 
pnamber.2 is 80mHg(s) because of desiccation. Extent decompresses. 

.0040] And 30 seconds before [ of termination ] the drying time, the 2nd massflow controller 19 is opened 

spraying of the nitrogen from gas shower opening 2a to into a chamber 2 is resumed, if the drying time is ended 

:he reduced pressure pump 24 will be suspended, and the inside of a chamber 2 is returned to atmospheric 

Dressure, This ends desiccation processing. It can come, and is alike, then Coverings 3a and 3b are opened a 

ifter. 20 is gone up, and the wafer cassette 4 is taken out out of a chamber 2. And after removing the wafer m 

5JJ!??L 4 ^ 3 Nfter 20 ' 3 ' ifter 20 iS descende ^ and the coverings 3a and 3b of a chamber .1 are closed B) 

.0041 J Above, a wafer washing process and a desiccation process are completed. Thus, according to this H 

Dperation, processing which reduces the particle of a silicon wafer W front face between drug solution > 

Drocessmg and desiccation processing has been performed. That is, after exchanging the liquid in a cistern 1 for < 

Dure water from a drug solution and flooding the pure water, lifting the silicon wafer W which finished drug ^ 

solution processing from a cistern 1, spraying nitrogen on a silicon wafer W in the condition, and preventing C 

DX.dat.on, he returns the wafer cassette 4 to a cistern 1, and is trying to soak into pure water. In this case while § 

essen.ng the number of the particle which is drifting on the front face by flooding pure water from a cistern 1 IT 

Dy immersion into the pure water of the wafer cassette 4, the pure water which is in the upper part in a cistern m 

1 further is made to overflow from a cistern 1, and the number of the particle on the front face of pure water in O 

3 cistern 1 is reduced further. O 

.0042] Thus, lessening particle on the front face of pure water in a cistern 1 will reduce the coating weight of "0 

die particle to the silicon wafer W by surface tension. Moreover, adhesion of particle makes it hard to change a < 
silicon wafer into an inactive condition and to be attached it not only to to prevent oxidization of the front face 
py spraying nitrogen gas on a silicon wafer W, but. 

.0043] The following experiments were conducted in order to evaluate the above-mentioned process First the 
silicon wafer W of three sheets with which silicon oxide was formed is prepared. And the silicon oxide of each 
silicon wafer W dips each silicon wafer W into fluoric acid liquid on the conditions which can be deleted in the 
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depth which is 200A. After finishing hydrofluoric acid treatment the liquid in a cistern 1 was exchanged for pure 
water from fluoric acid, and it was immersed for 15 minutes into the pure water. Then, after having pulled down 
the silicon wafer W again once pulling up the wafer cartridge 4 from a cistern 1, and dipping for 30 seconds into 
pure water, the silicon wafer W was pulled up further, and 50-degree C IPA was sprayed on the silicon wafer W, 
and it dried. Consequently, the number of the particle of the silicon wafer W front face of three sheets was [210 
pieces 228 pieces, and ] 292. 

[0044] On the other hand, after fluoric acid removed the oxide film on the front face of a silicon wafer as carried 
out conventionally, the silicon wafer was immersed for 15 minutes into pure water, the silicon wafer was pulled 
up from pure water after that, and the silicon wafer of three sheets was followed in the process of irradiating 
50-degree C IPA and drying on the front face. Consequently, the particle on those front faces of a silicon wafer 
became 2443 pieces, 1809 pieces, and 1262 pieces. 

[0045] Therefore, the effectiveness which controls adhesion of the particle on the front face of a wafer by this 
operation gestalt was remarkable. In addition, the silicon wafer used the thing with a magnitude of 6 inches, and 
made raising of a silicon wafer and speed of reduction 4 mm/sec. 

(Gestalt of the 2nd operation) The 1st operation gestalt showed the approach which the particle of the front 
face of a drug solution or pure water makes it hard to adhere to a wafer. On the other hand, with this operation 
gestalt, it prevents that particle adheres to the wall of a cistern 1, and how to control mixing in the liquid which 
those particle newly put in in the cistern 1 is shown. 

[0046] Particle adheres to the wall of a cistern 1 because the cistern 1 produced by friction with a cistern 1 and 
the liquid in it is charged. The cause has become that particle adheres to cistern 1 wall and not easily discharged 
outside by this electrification. So, at this operation gestalt, it is drawing 6 (a). - (d) Equipment as shown was 
adopted and electrification was prevented. 

[0047] First, drawing 6 (a) The shown structure arranges the liquid saucer 26 under the cistern 1 in a chamber 2, 
grounds the liquid saucer 26 and is constituted. According to such equipment, friction arises in a cistern 1 and 
liquid, and a cistern 1 return-comes to be neutrally easy of a cistern 1 and liquid, even if charged in minus in 
case liquid (pure water or drug solution) overflows from a cistern 1 in static electricity through the liquid and the 
liquid saucer. 26 which overflowed. Consequently, electrification of a cistern 1 will be controlled and its number of 
adhesion of the particle in cistern 1 wall decreases. However, it is necessary to control the liquid with which it 
overflows from a cistern 1 to a flow rate which follows the liquid in the liquid saucer 26. 
[0048] Drawing 6 (b) By attaching eyes 1b, 1c, and 1d two or more steps of liquid pools in the periphery of a 
cistern 1, the shown structure lessens the amount of the water which touches the outside of a cistern 1, and 
controls friction with the liquid in the side face of a cistern 1. And the liquid with which it overflowed from eyes 
1b, 1c, and 1d a liquid pool has some which flow and fall, without contacting the side attachment wall of a cistern 
1, and the rate of flow of the liquid of the side attachment wall of a cistern 1 also becomes slow. From these, the 
amount of electrifications of a cistern 1 becomes small. 

[0049] Drawing 6 (c) The shown structure is drawing 6 (a). Drawing 6 (b) Since it has the combined structure, 
the effectiveness of reducing electrification of a cistern 1 becomes large. Drawing 6 (d) The shown structure 
shows the structure which grounded the cistern 1. Since the anion of a cistern 1 becomes easy to escape 
outside easily by this, particle stops being able to adhere to cistern 1 wall easily. 

[0050] In addition, when the liquid put into a cistern 1 is pure water, plus ionization of pure water is prevented by 
enlarging resistance of pure water. Then, if carbon dioxide gas is melted into pure water in order to make 
resistance of pure water high, ionization of a cistern 1 will also be prevented, pure water — carbon dioxide gas - 
- melting — drawing 6 (a) - drawing 6 (d) Adoption of the shown equipment reduces electrification of a cistern 1 
further further. 

[0051] According to the experiment, the number of the particle on the wafer of the diameter of 6 inch became 
the base of 1000 pieces by adopting the above structures and approaches. On the other hand, according to 
conventional structure and a conventional approach, the number of the particle on the wafer was the base of 
2000 pieces. 

(Gestalt of the 3rd operation) Drawing 7 shows the flat-surface block diagram of the single-wafer-processing 
wafer processor used in the manufacture process of a semiconductor device. 

[0052] The vacuum conveyance way room 33 is established in the single-wafer-processing wafer processor 31 
shown in drawing 7 , and the wafer carrier robot 32 is attached in it The robot 32 for wafer conveyance has the 
structure which is in the diameter direction and can sandwich Wafer W, and has the device which can turn the 
sense of Wafer W sideways or can moreover make it length while he has the structure of carrying Wafer W. 
[0053] Moreover, the load chamber 35 is attached in the wafer entrance side of the vacuum conveyance way 
room 33 through the 1st gate 34, and the unload chamber 37 is attached in it through the 2nd gate 36 at the 
wafer outlet side, the 1- for keeping Wafer W temporarily in the 1 side of the vacuum conveyance way room 33 - 
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- the 4th buffer chamber 38, 39, 40, and 41 is arranged in order towards the wafer conveyance direction. It is 
nade to stand by in the buffer TAMBA 38-41 for the next processing of a wafer. The 1st spin mold wet 
Drocessing chamber 42, the 2nd spin mold wet processing chamber 43, the dry washing chamber 44, and the 
;istern chamber 45 are arranged in order towards the wafer conveyance direction at the side besides the 
/acuum conveyance way room 33. The ambient atmosphere in the 1st - the 4th buffer chamber 38, 39, 40, and 
11 and the vacuum conveyance way room 33 is exposed to inactive ambient atmospheres, such as nitrogen and 
an argon. 

.0054] When making the multiple selection of either the 1st spin mold wet processing chamber 42, the 2nd spin 
nold wet processing chamber 43, the dry washing chamber 44 and the cistern chamber 45 and processing it, by 
making Wafer W stand by in those next buffer chambers 38-41, it becomes possible to process a wafer 
Dontinuously one after another within each chamber, and processing of two or more wafers is performed 
smoothly. 

:0055] Next, the structure and its example of use of the 1st spin mold wet processing chamber 42, the 2nd spin 
nold wet processing chamber 43, the dry-processing chamber 44, and the cistern chamber 45 are explained. 
.1) The spin mold wet chamber 42 of the 1st spin mold wet chamber 1st has spinner 42b which has wafer 
nstallation plate 42a, and 3rd gate 42c prepared in the boundary with the vacuum conveyance way room 32 as 
shown in drawing 8 . Moreover, in the 1st spin mold wet chamber 42. gas supply nozzle 42d and liquid supply 
nozzle 42e are attached. Liquid supply nozzle 42d, it is tied to 42f of liquid supply sections for supplying at least 
Dne of SC-1 liquid, fluoric acid (HF) liquid, and the pure water (H20). Moreover, 42g of alcoholic feed zones for 
supplying IPA is connected to gas supply nozzle 42d. 

.0056] In addition, sign 38in drawing 8 a shows the 4th gate established in the vacuum conveyance way room 33 
and the boundary of the 1st buffer chamber 38. It performs the following actuation, in removing the particle on a 
silicon wafer W using the 1st spin mold wet chamber 42 which has such a configuration. First, where a silicon 
wafer W is laid on wafer installation plate 42a, wafer installation plate 42a is rotated. Then, if SC~1 liquid is 
supplied to a silicon wafer W for about 10 minutes from liquid supply nozzle 42d, particle will be removed with the 
natural oxidation film of the front face. 

.0057] Then; after suspending supply of SC-1 liquid, pure water is supplied from liquid supply nozzle 42d, and the 
ront face of a silicon wafer W is rinsed. Supply of pure water is suspended next, IPA is supplied from a gas 
supply nozzle, and the front face of a silicon wafer W is dried by rotating wafer installation plate 42a. By this 
-emoval of the particle on a silicon wafer W finishes, the 3rd gate is opened, and a silicon wafer W is conveyed in 
:he 1 st buffer room 38 with a robot 32, and is kept temporarily there. 

.0058] In addition, a drug solution may be supplied to a silicon wafer W, grinding a silicon wafer W front face 
against nylon and a brassie like PVA, or a drug solution may be supplied to a silicon wafer W, giving vibration with 
negasonic one. Thereby, removal of particle is performed efficiently. 

.2) The spin mold wet chamber 43 of the 2nd spin mold wet chamber 2nd has spinner 43b which has wafer 
nstallation plate 43a, and 5th gate 43c prepared in the boundary with the vacuum conveyance way room 33 as 
shown in drawing 9 . Moreover, in the 2nd spin mold wet chamber 43, gas supply nozzle 43d and liquid supply 
lozzje 43e are attached. Liquid supply nozzle 43e is connected to 43f of liquid supply sections for supplying at 
eas^one of SC-1 liquid, fluoric acid (HF) liquid, ozone (03), and the hydrogen peroxide solution (H202). 
Moreover, 43g of alcoholic feed zones for supplying IPA is connected to gas supply nozzle 43d. 
.0059] In addition, sign 39in drawing 8 a shows the 6th gate established in the vacuum conveyance way room 33 
and tfie boundary of the 2nd buffer chamber 39. It performs the following actuation, in removing silicon oxide 
with a thickness [ on a silicon wafer W ] of about 40nm using the 2nd spin mold wet chamber 43 which has such 
a configuration. 

.0060] First, where a silicon wafer W is laid on wafer installation plate 43a, wafer installation plate 43a is rotated 
Then, if fluoric acid (HF) liquid or the mixed liquor of fluoric acid and hydrogen peroxide" solution is supplied to a 
silicon wafer W for about 15 minutes from liquid supply nozzle 43d, the silicon acid of the front face will be 
emoved. Then, after suspending supply of fluoric acid, the water (henceforth ozone water) containing ozone is 
supplied from liquid supply nozzle 43d, and the front face of a silicon wafer W is rinsed. The front face of a 
silicon wafer W is dried by rotating wafer installation plate 43a, suspending supply of ozone water and supplying 
PA in wafer installation plate 43a from gas supply nozzle 43d next Thereby, removal of the silicon oxide on a 
silicon wafer W finishes. 

.0061] In addition, ozone water is supplied to the front face before desiccation of a silicon wafer W front face for 
making the front face of a silicon wafer W into a hydrophilic property, and making it a water mark not appear in 
:he front face. By this, etching of the oxide film on a silicon wafer W finishes, the 5th and 6th gates 43c and 39a 
are opened, and a silicon wafer W is conveyed in the 2nd puffer room 39 with a robot 32, and is kept temporarily 
:here. 
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[0062] (3) The dry-processing chamber dry-processing chamber 44 has wafer installation plate 44a, motor 44b 
which rotates wafer installation plate 44a, and 7th gate 44c prepared in the boundary with the vacuum 
conveyance way room 33, as shown in drawing 10 . Moreover, gas supply nozzle 44d is attached in the upper 
part in the dry-processing chamber 44, shower plate 44e which has many holes is arranged in the space between 
that gas supply nozzle 44d and wafer installation plate 44a, and this shower plate 44e has the function which 
diffuses the gas supplied from gas supply nozzle 44d, and is supplied to Wafer W at homogeneity, gas supply — a 
nozzle — 44 — d — gas supply — the section — 44 — f — connecting — having — **** — gas supply — the 
section — 44 — f — choosing — having had — a gas — a hydrochloric acid (HCI) — fluoric acid — ( — HF ) 
— liquid — ozone (03) — supplying — having . 

[0063] Moreover, liquid supply nozzle 44g is attached in the flank of the dry-processing chamber 44, and 44h of 
liquid supply sections for supplying water (H20) is connected to this liquid supply nozzle 44g. Furthermore, in the 
dry-processing chamber 44, ultraviolet-rays light source 44j is attached, and it is constituted so that ultraviolet 
rays can be irradiated at the wafer W on wafer installation plate 44a. 

[0064] In addition, the reduced pressure pump by which sign 44in drawing 10 i was formed in the dry-processing 
chamber 44, and an exhaust port and 44p were connected to exhaust-port 44i, and 40a show the 8th gate 
established in the vacuum conveyance way room 33 and the boundary of the 2nd buffer chamber 40. It performs 
the following actuation, in etching silicon oxide with a thickness [ of a silicon wafer W front face ] of about 
500nm using the dry-processing chamber 44 which has such a configuration. 

[0065] First, where a silicon wafer W is laid on wafer installation plate 44a, irradiating ultraviolet rays at a silicon 
wafer W, ozone water is supplied to a silicon wafer W front face from liquid supply nozzle 44g, the front face is 
washed, and particle is removed. Subsequently, if ultraviolet rays are irradiated at a silicon wafer W while 
decompressing the inside of the dry-processing chamber 44 lower than atmospheric air, then supplying 
hydrochloric acid gas to a silicon wafer W for several minutes from gas supply nozzle 44d, the silicon oxide on a 
silicon wafer W will be removed. The etch rate of silicon oxide is [ equipment / this / processing by the 1st and 
2nd spin mold wet chambers ] quick. 

[0066] Then, after suspending supply of hydrochloric acid gas, the pressure in the dry-processing chamber 44 is 
made lower than atmospheric air, subsequently the 7th and 8th gates 44c and 40a are opened, and a silicon 
wafer W is conveyed in the 3rd buffer room 40 with a robot 32, and is kept temporarily there. In addition, 
although the steam of fluoric acid may be used instead of hydrochloric acid gas in order to etch silicon oxide, 
removal of the particle of a silicon wafer W front face cannot be performed with a fluoric acid steam. Therefore, 
also in this case, after finishing etching of silicon oxide, ozone water is supplied to a silicon wafer W front face 
from liquid supply nozzle 44g, and that front face is washed. After finishing supply of ozone water, wafer 
installation plate 44a is rotated and spin-dry is performed. 

[0067] Thereby, etching of the oxide film on a silicon wafer W finishes, and as shown in drawing 1 1 , as for (4) 
cistern chamber cistern chamber 45, it has cistern 45a of a one bus type, wafer cassette 45b, and IP A feed 
hopper 45c. Cistern 45a has the magnitude which holds wafer cassette 45b which put in only magnitude (8 
inches or 12 inches) of one wafer, and 45d of liquid supply tubing is connected to the pars basilaris ossis 
occipitalis. It connects with drug solution tank 45e or 45f of demineralised water tanks through the closing 
motion valves 45g and 45h, and 45d of liquid supply tubing is constituted so that either the drug solution in drug 
solution tank 45e or the pure water in 45f of demineralised water tanks may be supplied in cistern 45a by closing 
motion of the closing motion valves 45g and 45h by control circuit 45j. As a drug solution, there is mixed liquor 
of fluoric acid or fluoric acid, and a hydrogen peroxide, for example. 

[0068] In addition, the 9th gate where sign 45in drawing 1 1 k was prepared in the boundary of the liquid supply 
chamber 45 and the vacuum conveyance way room 33, and 41a show the 10th gate established in the vacuum 
conveyance way room 33 and the boundary of the 4th buffer chamber 41. It performs the following actuation, in 
etching silicon oxide with a thickness [ of a silicon wafer W front face ] of about 20nm using the cistern chamber 
45 which has such a configuration. 

[0069] first, the robot 32 for wafer conveyance in the vacuum conveyance way room 33 — the 1- the silicon 
wafer W in any of the 3rd buffer chamber 38-40 is inserted in the direction of a path, and is transported before 
the cistern chamber 45. After that, by ROBATTO 32 for wafer conveyance, it changes into the condition of 
having stood the silicon wafer W, and this is put into wafer cassette 45b. And wafer cassette 45b is put into 
cistern 45a filled with the drug solution of either the mixed liquor of fluoric acid and hydrogen peroxide solution, 
or a fluoric acid solution. And the silicon oxide of a silicon wafer W front face is etched for 10 - 15 minutes with 
mixed liquor or a fluoric acid solution within cistern 45a. 

[0070] Next, by closing motion of two closing motion valves 45g and 45h, while suspending supply of the drug 
solution to cistern 45a, pure water is supplied to cistern 45a. In this case, from cistern 45a, a drug solution 
overflows and is discharged. And after finishing rinsing of a silicon wafer W with pure water, gas IPA is put into 
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he ambient atmosphere in the cistern chamber 45 from IPA feed hopper 45c. 

.0071] Next, wafer cassette 45b is pulled up, a silicon wafer W is exposed to an IPA ambient atmosphere, and, 
:hereby, the liquid of a silicon wafer W front face is dried. By this, etching of the oxide film on a silicon wafer W 
mishes, the 9th and 10th gates 45k and 41a are opened, and a silicon wafer W is conveyed in the 4th puffer 
oom 41 with the wafer carrier robot 32, and is kept temporarily there. 

.0072] By explanation of the above (1) - (4), although etching of silicon oxide is possible, by the 2nd spin mold 
wet processing chamber 43, dry-processing chamber 44, and cistern chamber 45, it has the amount of etching 
and etch uniformity which were suitable, respectively, so that clearly. For example, although the homogeneity of 
stching is good, homogeneity is inferior in the 2nd spin mold wet processing chamber 43 and cistern chamber 45, 
with the dry-processing chamber 44 compared with them. 

.0073] Moreover, the thickness with the proper amount of etching of silicon oxide is 100nm or less, 500nm or 
ess, and 20nm or less about each of the 2nd spin mold wet processing chamber 43, the dry-processing chamber 
14, and the cistern chamber 45. Next, an example is given and the process which etches and removes the silicon 
sxide of a silicon wafer W front face using the above-mentioned single-wafer-processing wafer processor 31 is 
explained. 

0074] When the homogeneous demand of about 10nm etching of the thickness of Si02 film on the 1st example 
silicon wafer W is severe, it is based on the following processes. Fluoric acid is used as the last drug solution, 
-irst, according to the procedure shown by the term of (1) in the 1st spin mold wet processing chamber 42 using 
SC-1 liquid, the particle of the front face of a silicon wafer W is removed. After that, after keeping a silicon 
wafer W to the 1st buffer chamber 38 temporarily using the wafer carrier robot 32, it puts into wafer cassette 
15b of the cistern chamber 45 further. 

.0075] According to the procedure shown in (4), using a fluoric acid solution as a drug solution, the silicon oxide 
3f a silicon wafer W front face is removed in the cistern chamber 45. After conveying a silicon wafer W to the 
1th buffer chamber 41 and keeping it temporarily from the cistern chamber 45 after that there, with the wafer 
:arrier robot 32, the 2nd gate is opened and a silicon wafer W is taken out to the unload chamber 37. 
.0076] It is the case where Si02 film of 40nm of abbreviation thickness is formed on the 2nd example silicon 
wafer W, and when the homogeneous demand of etching is severe, it is based on the following processes. In this 
:ase. fluoric acid is used as the last drug solution. First according to the procedure shown above (1) in the 1st 
spin mold wet processing chamber 42 using SC-1 liquid, the particle of the front face of a silicon wafer W is 
-emoved. 

.0077] Subsequently, the wafer carrier robot 32 is used, and after moving to the 1st buffer chamber 38 and 
seeping a silicon wafer W temporarily by the 1st buffer chamber 38 from the 1st spin mold wet processing 
:hamber 42, it lays on wafer installation plate 43a of the 2nd spin mold wet processing chamber 43. Within the 
2nd spin mold wet processing chamber 43, an etch rate is **(ed) comparatively and processing which moreover 
Joes not take out a water mark is carried out In the 2nd spin mold wet processing chamber 43, fluoric acid is ® 
jsed as a drug solution, ozone water is further used for rinsing, and silicon oxide is etched only into 40nm in {J! 
Jiickness with the procedure shown above (2). *2 
.0078] Then, in order to remove the natural oxidation film which remained on the silicon wafer W, a silicon wafer ^ 
N is put into wafer cassette 45b of the cistern chamber 45 by wafer conveyance ROBATTO 32. The cistern ^ 
;hamber 45 is used. In the cistern chamber 45, the natural oxidation film of a silicon wafer W front face is > 
-emoved according to the procedure shown in (4), using a fluoric acid solution as a drug solution. After conveying F 
3 silicon wafer W to the 4th buffer chamber 41 and keeping it temporarily from the cistern chamber 45 after that g> 
here, the 2nd gate is opened and a silicon wafer W is taken out to the unload chamber 37. = 
.0079] It is the case where Si02 film of 200nm of abbreviation thickness is formed on the 3rd example silicon fil 
wafer W, and in not asking the homogeneity of etching, it is based on the following processes. In this case, you f\ 
•nay not be as the last drug solution using fluoric acid. First according to the procedure shown above (1) in the ri 
1st spin mold wet processing chamber 42 using SC-1 liquid, the particle of the front face of a silicon wafer W is TJ 
-emoved. 

.0080] Subsequently, the wafer carrier robot 32 is used, and after moving to the 1st buffer chamber 38 and 
seeping a silicon wafer W temporarily by the 1st buffer chamber 38 from the 1st spin mold wet processing 
chamber 42. it lays on wafer installation plate 44a of the dry-processing chamber 44. Within the dry-processing 
chamber 44, an etch rate is quick and processing which moreover does not take out a water mark is carried out 
n the dry-processing chamber 44, fluoric acid is used as a drug solution, ozone water is further used for rinsing, 
and silicon oxide is etched only into 40nm in thickness with the procedure shown above (3). 
.0081] Then, in order to remove the natural oxidation film which remained on the silicon wafer W, a silicon wafer 
N is put into wafer cassette 45b of the cistern chamber 45 by wafer conveyance ROBATTO 32. The cistern 
chamber 45 is used. In the cistern chamber 45. the natural oxidation film of a silicon wafer W front face is 
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removed according to the procedure shown in (4), using a fluoric acid solution as a drug solution. After conveying 
a silicon wafer W to the 4th buffer chamber 41 and keeping it temporarily from the cistern chamber 45 after that 
there, the 2nd gate is opened and a silicon wafer W is taken out to the unload chamber 37. 
[0082] It is the case where Si02 film of 40nm of abbreviation thickness is formed on the 4th example silicon 
wafer W, and when the homogeneous demand of etching is severe, it is based on the following processes. In this 
case, fluoric acid is not used as the last drug solution. First, according to the procedure shown above (1) in the 
1st spin mold wet processing chamber 42 using SC-1 liquid, the particle of the front face of a silicon wafer W is 
removed. 

[0083] Subsequently, the wafer carrier robot 32 is used, and after moving to the 1st buffer chamber 38 and 
keeping a silicon wafer W temporarily by the 1st buffer chamber 38 from the 1st spin mold wet processing 
chamber 42, it lays on wafer installation plate 43a of the 2nd spin mold wet processing chamber 43. Within the 
2nd spin mold wet processing chamber 43, an etch rate is **(ed) comparatively and processing which moreover 
does not take out a water mark is carried out. In the 2nd spin mold wet processing chamber 43, fluoric acid is 
used as a drug solution, ozone water is further used for rinsing, and silicon oxide is etched only into 40nm in 
thickness with the procedure shown above (2). 

[0084] After conveying a silicon wafer W to the 2nd buffer chamber 39 and keeping it temporarily from the 2nd 
spin mold wet processing chamber 43 after that there, the 2nd gate is opened and a silicon wafer W is taken out 
to the unload chamber 37. 

When only the particle removal on the 5th example silicon wafer W is the purpose, it is based on the following 
processes. 

[0085] First according to the procedure shown above (1) in the 1st spin mold wet processing chamber 42 using 
SC-1 liquid, the particle of the front face of a silicon wafer W is removed. Once conveying it from the 1st spin 
mold wet processing chamber 41 to the 1st buffer chamber 38 after setting a silicon wafer W to the 1st buffer 
chamber 38, and keeping it temporarily after that there, the 2nd gate is opened and a silicon wafer W is taken 
out to the unload chamber 37. 
[0086] 

[Effect of the Invention] Since the process of pulling up this from water and returning further at water between 
the process which carries out drug solution processing of the semi-conductor wafer, and the process which j£* 
dries the front face of a semi-conductor wafer after dipping a semi-conductor wafer in water was put in 
according to the 1st invention as stated above, the particle adhering to the front face of the semi-conductor 
wafer by which drug solution processing was carried out is made to exfoliate in new Mizuuchi, and, thereby, the 
particle of a semi-conductor wafer front face can be reduced. 

[0087] Moreover, since it was made to make a cistern overflow the water with the volume of the semi-conductor m 
wafer, or the volume of a semi-conductor wafer cassette when returning a semi-conductor wafer to the water, «S 
much particle which is drifting in the upper part of the water in a tub can be made to discharge from a cistern, — 
and the reattachment of particle can be controlled in case this pulls up a semi-conductor wafer from a cistern. ^ 
[0088] Furthermore, since inert gas was included in the ambient atmosphere which places a semi-conductor ^ 
wafer or the semi-conductor wafer front face was always wet with water in the ambient atmosphere when pulling . 
up a semi-conductor wafer from water temporarily, oxidation of the front face of a semi-conductor wafer can be JJj 
prevented. Since the water which arranges the saucer for receiving the liquid which overflows from a cistern QJ 
under the cistern, grounds a cistern, prepares eye two or more steps of liquid pools in the periphery of a cistern, DO 
or contains carbon monoxide in a cistern was put in according to the 2nd this invention Make late the rate of 
flow of the liquid which overflows from a cistern, and a cistern stops being charged easily, or ion becomes easy 
to escape outside from a cistern, and the number of particle adhesion of a cistern can be reduced by the fall of 
the amount of electrifications. Consequently, the amount of particle which drifts in the liquid in a cistern 
decreases, and the number of adhesion of the particle to the wafer which was able to be pulled up from that 
liquid can be reduced. 

[0089] Since according to the wafer processor of the 3rd this invention the spin mold wet chamber, the dry- 
processing chamber, and the cistern chamber are arranged on the vacuum conveyance way and the wafer 
conveyance means was further attached into the vacuum conveyance way The inside of a spin mold wet 
chamber or a cistern chamber removes the particle on. a wafer, make etching distribution of an oxide film into 
homogeneity, or that make an etch rate high by dry processing, or a cistern chamber performs wet processing 
and desiccation **** — as — Things can perform choosing two or more of each chambers, carrying out particle 
removal of the wafer continuously, etching the film, carrying out wafer washing, and choosing the optimal 
processing in which it dries. 

[0090] Moreover, two or more wafers can be continuously processed for another wafer by making a wafer stand 
by to a buffer chamber within a spin mold wet chamber, a dry-processing chamber, that a cistern chamber can 
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De carried out, and a wafer processor by adjoining the vacuum conveyance way in the buffer chamber which can 
<eep a wafer temporarily. 

.Translation donej 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the outline block diagram of the wet processor of the semi-conductor wafer used for 
the 1st operation gestalt of this invention. 

[Drawing 2] drawing 2 (a) - drawing 2 (d) It is drawing (the 1) showing the wet art of the semi-conductor wafer 
of the 1st operation gestalt of this invention. 

[Drawing 3] drawing 3 (a) - drawing 3 (d) It is drawing (the 2) showing the wet art of the semi-conductor wafer 
of the 1st operation gestalt of this invention. 

[Drawing 4] Drawing 4 is the flow chart (the 1) of wet processing of the semi-conductor wafer of the 1st 
operation gestalt of this invention. 

[Drawing 5] Drawing 5 is the flow chart (the 2) of wet processing of the semi-conductor wafer of the 1st 
operation gestalt of this invention. 

[Drawing 6] drawing 6 (a) - drawing 6 (d) It is the sectional view showing the equipment for performing wet 
processing of the semi-conductor wafer of the 2nd operation gestalt of this invention. ^ 
[Drawing 7] Drawing 7 is the top view showing the configuration of the wafer processor of the 3rd operation 
gestalt of this invention. O 
[Drawing 8] Drawing 8 is the sectional view showing the 1st spin mold wet chamber and the circumference of O 
the wafer processor of the 3rd operation gestalt of this invention. yj 
[Drawing 9] Drawing 9 is the sectional view showing the 2nd spin mold wet chamber and the circumference of _J 
the wafer processor of the 3rd operation gestalt of this invention. OQ 
[Drawing 10] Drawing 10 is the sectional view showing the dry-processing chamber and the circumference of the j 
wafer processor of the 3rd operation gestalt of this invention. ^ 
[Drawing 1 1] Drawing 1 1 is the sectional view showing the cistern chamber and the circumference of the wafer > 
processor of the 3rd operation gestalt of this invention. ^ 
[Drawing 12] Drawing 12 is drawing showing the desiccation process after wet processing of the conventional \— 
semi-conductor wafer. (/} 
[Drawing 13] Drawing 13 is a flow chart which shows the desiccation process after wet processing of the ^ 
conventional semi-conductor wafer. 

[Drawing 14] Drawing 14 is the sectional view showing an example of the dry washing station of the conventional 
semi-conductor wafer. 

[Drawing 15] Drawing 1 5 is the sectional view showing an example of the wet washing station of the conventional 
semi-conductor wafer. 

[Drawing 16] Drawing 16 (a) The sectional view and drawing 1 6 (b) which show the immersion condition of the 
semi-conductor wafer to the cistern in the conventional cistern It is the sectional view showing the raising 
condition of the semi-conductor wafer from the cistern in the conventional cistern. 
[Description of Notations] ^ 
W Wafer 

1 Cistern 
1a Opening 

1b, 1c, 1d Eye a liquid pool 

2 Chamber 

3a, 3b Covering 

4 Wafer Cassette 

5 21 Liquid supply tubing 

6 Drug Solution Tank 

7 Demineralised Water Tank 
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8, 9, 12, 23 Closing motion valve 
13, 14, 16 Gas pipe 
15 IPA Bomb 

17 Inactive Chemical Cylinder 
20 Lifter 

22 Demineralised Water Tank 

24 Reduced Pressure Pump 

25 Control Circuit 

26 Liquid Saucer 

31 Wafer Processor 

32 Wafer Carrier Robot 

33 Vacuum Conveyance Way Room 
35 Load Chamber 

37 Proposal Load Chamber 
38-41 Buffer chamber 

42 1st Spin Mold Wet Chamber 

43 2nd Spin Mold Wet Chamber 

44 Dry-Processing Chamber 

45 Cistern Chamber 



[Translation done.] 
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ofcflMc, y7*2 0*T*L*t>'*10*^-3 
a, 3b*B!i;S. 

[oo4i] a±r. **^^iaa»eic»wi 
ra«i*j|iL-cir»*. 3fiB^*«;Lfc^y=i 

^x^W(ca«%K*owr»{fc«rl»jI:l/«c*S6jBll 
rtoiR*JIJtt»6lfakK:Sa»L, *©tt*«r8a-i3i*fc 
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<fc5CCl/CU*. C©*£. tC*£«ttl*6gM'i3tt 

^< -T^ii^JC. 9x/\#-tZ9 F4©ffi*tti'\CDjIiS 
(rC£iX£ 1 !%D±gI!£ 1 

[0 042] C©*5ttj(M|l|*jOU*«H©^-f'-f 
^t*ft<**citt 1 «if«*«:j:fts/ya>->* 

ft*cc< < 

[0043] ±ISU/ci^^pffif^/c8?>^. accOcfc 5 

*w*«rofc. ^y3>BftBW«j5Ssn^3 

ftO^ya^x^WifBST*,, *UT£^y=i>«5r 

* ^w© y a >wuuw 2 o o Aom 3 ccgun 
"C? * BfiK<Wcsvy n>^xMW£&-r„ 7*iW6S! 

20 U 1 54WBBBtUfc. fcUTifcf§l*>6 

*^W*|*e«ITtfT*B*itte3 OftflM LfcfcK:. $ 

6tc^»;z2>^x/>w^it±tfr5 o'ccdi pa^> 

©^'Ja^-Ji^WSlOA-f ^jl/Ogtt, 210 
ft 2 2 8 fi, 2 9 2fl-C*o/c. 

[0 044] cnccftLT, fi£*tf->r^s<J:^cc. v 
y n > 2 x ^ ^WOWMB i 7 v mac J: 0 L fcll 

30 CC^U3>0x^^«7)<^6^^±tfr^CDaMtC5 o 
"CO 'I PAtJBWUTKJITSil^IStSftOi/y 

*^mmo^-7~ 4 t>Mt. 2443®. 1809 

ft 1 2 6 2too/c e 

[0045] Ltc&<?x. tmmjmicxzvx^mm 

K^r 4 mm/sec <h L/Co 

40 (» 2 omtkojm ) « 1 M»lrB, ^^^*€*o 

C*i(C»LT, *HJBB!B-C«. ffiiKDrtS 

fC/S— T4 ^^wtnci^ML, *n^o^- 

[0 046 ] mWl OrtBBCA— ^-f 9)Wtt%?2>0 

it. mm\ t*<otp<Dmt<D&M><c£~,xgzczmmi 
fi^mtifrhx&z. c<v%mtc£-?x, rt-T4t 

^««irtS«:fl#or*f9K:Sfflj3n«:< < ft-^r 
50 c»so*siRHr**. fcr, *SBSKBra:, 
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(a) -(d) tC7fit£5%$£&i&f8lsX&ni:fti±L 
ft. 

[0 04 7] 06(a) K^TtiJStt. * + >A2 
rtfc*5lr>r«ffi 1 ©T#fcjS£im2 B *BHU *<DWL 

<fcti«. (IfcKXttJBS) PtttiiiltR 

KflJ«OTt>, «tiffl/c«iiRSm2 6«:^L/"C}R1|l 

[ 0 0 '4 8 J H6 (b) CCmTIMa*. 1 C#mit$ 
ttS©?K»«>lb,- lc, 1 d*KftW*Ci«cj:o 

r t nen i ©*Mn«c*-r**©**5i>«c< t-c, ami 
ib, ic, i d^e>ajn/c«[tt, mm i owjh 

K«ftHi'rK:if6tiBfft&tofe*D. Scions©* 

©aataKSc*. c*i6J:9> «tBi©w«*«/hs 20 

[0049 ] 06(c) tcmttiti&te. 06(a) £06 

(b) tli*^*>Wfc«a**UTC>S©-C, ffitf 

[ 0 0 5 0 ] mi 1 «cAns***B*©»^cc 
WbfcKitsn*., WKS^^^tt, 06 

(a) -06(d) Cc5?L/c»«*»fflrS^. i&*Sl©w 

[0051] mmtczm, ei±oj:9 

SET* c 6-r>^Sco^x/N±<D^— ^ 
^;ksd»3&51 ooofflficc&oyt. cnccwur, fit* 

»»2 0 0 0#&T*ofc. 
[0 0 5 2 ] H7CC7n-rt5aiSt^x^«iIlKB3 HCtt 

[0 05 3 ]$/c. g£8i&ffiS 3 3©«)x MADfflfHc 50 
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tt. Wl©y-h3 4t^L'tD-F^t>'<3 5#K 
Wtt&h, •>*^HJP<U«:J*»2©y-h3 6*^ur 

©9l^»4©^?7Tft>^3 8, 3 9, 4 0, 4 

^777^^38^4 1^ »>*^*^©*aao/t 

42 % »2©*t # >SS£*? F«S**>'<43, F5 
-f ftfr* * >^ 4 4 StfiSti* t>^45 jPHKEKS 
tltl>*. 11^4©^77 7 ^t>^3 8. 39. 

40, 4\tngMmt&^3 3ft<Dnmmz. mm, r 

[0 05 4] SlOXt'V^x? hft!H^t>^4 
2, $20X^x7 Wt>^43, FS-f 

j^*+>^u4Ko f «»**:''<4 5<z>c»rn**a 

>^38-4 lrt(C^i^W*»«Sl*SCi:CCj:o 

[0 05 5] *JC % 3n©*t'>S2*? Uffiffi*+> 
a'4 2 4 92 OX f>f') x 7 t >a'4 3 , F 

( 1 ) m 1 ©X £>M3 *?Fft 
^lCDXt*>S^* ? H* + >^42&i, 08K31-J; 
5tC % *x^tt{K4 2a4«TS*tr*-4 2b± 1 
X£$R&SS§3 2 iCD«||lJCR»&n/c»3©y- h 4 
2c^UTC^ 0 Sfc, SKDXb'^x^hft 
>;M2rt.{C»^M^X;l,4 2 d iS«ft^X^4 
2e#fl*0tttt6ftTC>4. fRttte^ Xil/4 2 d B. S 
C- ljR. (HF) jft *6* (HiO ) <Dd>«t< i 

4> 1 r>*&i&?ztc#><Di&w$U 2 f ccgcf e>n-cti 

4» *f^fltt&yXJl/4 2d5Cttl PA«:«lft"rS 

fc«)<D7J^-^fl86»4 2 ^saKsnri^. 

[0 0 5 6] &*>\ 08*^3 8 a tt t M^t&mm 
33i91^'^ 7 ^t>^38 6tifc 

lOXt'^x? hft>^42^^>'j3> 

ftj»|ff*tf5. *r. •)*^WBS4 2aJ:K:2/'j3> 
^x^WttBtLfcttSa-C. ^x/>iSafi4 2aS:@S 
m^X, ««^yX;U4 2d^6SC - l««r 

[0 05 7 ]»l»T. SC-l*<Dfltt&%ffjhl/fc» 
CC. jS«|&y^JU4 2d^^tt**«*ftl/T, 
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±U tf I PA£{ft£U *x/tfjfflt 
&4 2 a^rliK$-tt^C<hCCi:-5r^yn>^xMWO 

[0 05 8 ] ttfe, t-fD>, PVA<W:5tt:/^»V 

(2) S2©Xf>l')x ? h^*>A 
^^b'VI^x^^tWUSH B9fc5Vi\fc 

* AeBfi4 3 a ft-4 3 b i, 

K£ffltf§ffiM3 3 i©ai|i«cM!«6ti/c»5 0y- h 4 
3c**L"U»*.' Sfc. »2©^t:>sa*y hft 
>A4 3fi{CWX«e/XJM 3 d tjfcfla&^XJM 
3e^K0W^6tirc^ o jSfi^X;M3ett 4 S 
C- 1$L 7 9 « (HF) j& (o,) v SKffc* 20 

** (h,q) <z>d>&< i o*fla&-r5/c«)©te«» 

43 f fcStfcSJvct**. */c, *xfttftyX;M3d 
ic«\ I p A%fias& s rs/c«)©rjU3-;i/flt|&»4 3 g 

[0059] ftfc. H 8 *}W3 9 a ». 
33iJg20A 7 77ft >'< 3 9 (DftflUcRtt 6ft 

2©*t:>S$x? Fft>A'4 3^itv^> 

Sfltefctt;*© J: 5 «c»ff «r!f 5 . 30 
[0060] **\ ^x^t8S«4 3a±{ct/i;n>^ 
x^WtUBbfctflfrC; **AigjBfi4 3a*lsHE3 
ftUT. «[et»yX;l/4 3 d3^67?S (HF) 

WK»1 S^fflfittA-T^i, *©»B©vya>IWJfc 
££ft* 0 *,»T. 7 ?K4)Wft*ff±Lft:ttfc. *!/ 
>*^tf* (HT. *!/>*iir»5) *««|&yX;P4 

CO«K, **/>*0«ftt#±l/» **x#tj&yx 
;I/4 -3d^e>I PA4»>xM»jBlg4 3art«:flt»l / fe 40 

-)x/^IS4 3 a^fe^t^Cita-.r^ 
yn^x^WOSffi^teJggifS,, £ftic<fcr>, ^y 
rz > ^ x ^ W±<7» ! J =1 >»UIO|»4*s»toS . 
[0 06 1 ] &*>. ^ «J 3 >3 *^W*ffi©e»©iiitc 

©*-h4 3c, 3 9a£Pa#r^'Jn>$x/vW£a 
H3 2CCj:9#2<D^;r:7yg3 9Ct&i§OT\ * 50 
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[0062] (3) tutmr+yti 
F7-f«B* + »U4tt. bi oks-task:. 3* 
'4SBfi4 4a£, 9x»ttHK4 4a£HK3tt&* 
-*44 bt. M&®m&m3 3t<D%?rlcmi*>tltc 
mi<0¥- h4 4c<t£WUTt>£ a K^&g 
4 4fl(D±8Mctt#X«|&>'X*4 4 dtffttf 
W6ft, -€-O^^^X>iU4 4d<!:^ J :^Sg^4 4 
a O^CD^ rate tt*»©?L% * S/+9-:7u-M 
4 etfEgSftT***). COi/t9-7'U-h44e 
tt. ^X«|&yX;l/4 4d^ttl&Stifc*X*t£ftL 

r^x/%wccft-ccfltt&T^«tB^wr<b. 

X;U4 4 dtt^M94 4 f KfcttShT^T. 
tftfeSU 4 f K«flSftfc*7Xi*©ttK (HC1). 7^8 

(HF) St (Q) #{*|££ft£ 0 

[0 06 3] YvJ&m^ + l'^AlOMmtte 

;X)V4 4 gtcit^ * (ao ) *^TS>c8£><Dtei8S 
4 4h#8&R3n*. S^tC, K^&g^-t*>A4 4 
rt«Ctt3|fi>H(B6iH4 4 j#IKtfW6ft. ^x/>4£gfi4 
4a±©^xMW«c«i«itJH«'C*SJ:5fc*«Sh 

[0 06 4] HI 0«?#44 iB\ K^-f«3 
* + >'*4 4«C»«<*ftStm 4 4p«. SBRP4 4 

i tcSSBS3hfc«E#>^ 4 0 at*. K£lffiS»S3 
3i*2©^»7rft>^40 09tmc»Vf htilcW, 

>f 1 4 4 LT 1/ U 3 >2 x /AW^fflOD 
0 nrflSO 5> 'j 3 >®{ tK* x ^ * > ^ ^> « 

[0 06 5 ] a-T, ->xM|HHE44a±«Ci/«j3>^ 

««!&^XjU4 4g*»6^y>**i/i; 
3>*>x^waffiCcfl9&0"C*<0*H€:i5fei*L, ^'-r 
^WBSti. -3lr>t ( K^Y^S5 1 i'>^4 4rt 
**«J:f3fcfi<«EL, l»l»r. #X&j£yX^4 4 

d ^ 8ttB^*i/ >; 3 > 0 x ^w«c»»Bifla&r * t 

3>^x^w±©t/y3>BftB**»istis. cog 
Br«, s 1 s^i 2 ox f>S") x f t >^ro 
«ffl«cjt^r5/ y 3 >wfcjftDx ^>ya«aWfc». 

[0 06 6 ] «ti-C. Wli]X<b$&*#ltl,tdmt, 
K7Y«iS^ + >^-4 4F*i©ff^4^«J:0 fc<5< 
-5t^r*7Sa p *8<oy-h4 4 c. 40aWtv 
y^V^x^WfcU*? h3 2«Ci»}*3 0^2r7TS 

4 0Kt82iLr. €c-c-ismK:ff«ra. ^y 

C> 0 L/ctfoT, C<D*^tCfe. J/'J3>WUI©X9 
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*y>*©fl^*K*.fc»fc. $x/xttfflS4 4a 
[0 067 ] cnccj:0, i/»;3>^x/NW±©M{bK 
(4) + 

«i45a l h4 5 bRCfl PA#M£P4 

5 c ttWL-Ct>S. «|4 5 att«AB:8-f >*Xtt 10 
1 2 -f>^©**SO^*^* lti/ctf Ati/c->xM^7 
•te? H4 5bt««r***8t*l/r*i0, *©JgSB 
«CttlS«*4 5d3W6»ShTi^. £ffi*4 5dK. 
3^*>*4 5 eXtttfak*>*4 5 f CCHB?#4 5 
g. 4 5h*M/CM*8*VC*9, f»@K4 5 j K 
i»^4 5g, 4 5h©HH«Cj:T>T3KK*>*4 
5 ert©3BBKl«**>*4 5 f 
«4 5artCC«|ftT5J:5«C*/dESnr^S. US$4 0 

20 

[0 0 6 8 ] ftfc, HI lW^4 5kU, lft»^*> 

4 5 <t m^mimm 3 3 e> n/cis 9 © y 

-K 4 1att, Xffi«aiBS3 3<t*4©^v7T?- 
*>;U l©*5MC«tt&*ifc»l Ot^y-h^^L-C 

UTS/U 3>$x^Wgffi©J?§ 2 0 nrriflg©^ V 3 > 

*>„ 

[0 06 9] it. X£l^£3 3rt©*x»tt^ 
h3 2tt k »l^*3©/^7T^t>/<38^ 30 

4 0 ©t»-rncc*a ^ »; n x ^w&s#iojccsw, 
t\ ««* + >^4 5©B}*r£&*s. *©«cc ; * 

*^JKBMfln><9 h3 2teJ:oT5/y 3>$x^W*:& 

rfctCRccu cn^^^t-; h4 5 bccAft*. 

m®^?fti)>®WmvfficZftttffiffi4 5 a(c^xv>^ 
■fey b4 5b£Aft*, *l/C, »«4 5arttIM 
Xti? 9 KISSCC J: ^'Ja^ 1 )* "WSB©*' U 3 
>ttftlfi«:l 0-1 5MX7?>m. 
[0 070] ^(C. 2o(DW4 5g, 4 5hOBBBB 40 
KJ:-^ ««4 5a^©li»©^*ff±T*i4fc 

jc, K4c««Mi4 5aK:0^-r%. co®£. mmm 
«4 5a^e>ieti-c»HiShs. -eor^*(cj:^r^ 

«j3>«)x^WO*|jt«:«A/c8HC, I PAP*D4 5 
c^6jR«^i->^4 5rtOg:HSl&C^Xtt©] PA£ 

[0 07 1 ]^ ^x^fc-te? h45b*5l*±tf 
0, 3>'l;x/^W±(Dffi^tJSCDXy^>y^b 50 
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9, «9RtfSn 0©y- M5 k. 4 1a£B!ttT*/ 
yn>$ x^W*£*m«8P#* f 3 2<£<fc>)»4© 

[0 07 2] «±© (1 ) - (4) ©BWJ-CW6jMcJ: 
MC, K§2©*£>S^x 9 h^S^ + >^43. K-7 
+ 4 4 RZfmW? + >'U 5 Ttti/ 'J 3 > 

Mg**>^4 4"Ctt*-tttt-€-n6«:J:b^r**. 
[0 07 3] »2©^f>fi^x9 h**II**> 
^4 3, K^-Y^Ji^^>^'4 4&D I ^tl^^>^4 5 

cD^n-encco^-c, ^ya>iMU*Dxy*>y*© 

JBiEftffS « 1 0 0 m&Ts 5 0 0 nmHT* 2 0 nmWT 
tftotl»5 f SMC. JJBUfcttaES'Jx^WISBBS 
1 tm^Xis "J 3 >3 xAWaiO^> « 3 >^ft^£x 

[0 07 4 ] jglfffl ' 

^y 3>?xMW±©Sia)S©/I£#l OnniflgTX^ 

sec j: s. ^cDiHttLT7 9ii*«m-ra. 

»]OXt>S-)x7 h*aH**>'U2CCfc«,>TSC 
-lS^ffiffiLt ( 1 ) ©a-C5«Lte*H«:tt-5'C^y 
3>^x^W(DaKDA-7-^ *©» 

W£-B$ttCClg 1 ©'< *;7 7 ft>^38 CC«B 

fc. £*>fc: v iSif + ^45^x/^^45b 

&tAft£„ 

[0 07 5] iK*^ + >^4 5rt«C*J(r>rtt t Ilil 
T7 9«««4fflC>T (4) tc^u^JBtcu/£i*^r 

->U3>^x^wsffi©^y3>BMfciR*i!»*-rs. * 

©»K. i/>Ja>^x^W*««|?i'>/U5^6«4 

tJOfcfScc, ->x^»jaiP#9 h3 2«:J:- 3 r»2©y 

~ KiBB^T^y 3>«Jx^W*7>n- K?+>^3 
7&CfflT 0 

[0 0 7 6] jjf2fffl 

y 3 > 5 x / >W±tCftBW4 0 nmC^SiQ, B*^Ji63 
■Cl>*»^-CAor. X9^>y©ftH4©B*^KL 
i>t§£<c«, »c©J:9<cia«cj:*. c©»^. «»© 

x9 Hftffl^t>^4 2K:*JC>TSC" ljS4«fflU"C 

±12 (i) rs%ufc#iwciEoT^y3> i >*^w©« 

[0 0 7 7 ] Ot^r, «5x^«iSa#9 H3 2*flEfflU 

$lC0A^77ft>A'38 -C— KfWCC«« LfclftfC . 
$2^t'>I^^ h®S^t>^43©^xM|g^ 
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T, JbE (2) r^L/c^Jl«:ct^T^i;3>K{bKS: 
If S 4 0 nm/ctfttx ? ^>^T£ 0 

[0078] «^-c, 3>^*^w±K:a-3fceas 
(4) oc^Lrfc^Jifco/c3&s-or^ya>^*^waffi 

Sr. ?&1i^iO;*4 5fr6S4©.r*?:7y *-i»>,K4 l 
[0 0 7 9 ] jj*3ffl 

S/y 3>3*^W±fctffllW2 0 Onm©SiQ,feWMS 20 

iSilt7 7K4«Sfflft<rfcJ:k SI*, l£l©*b- 
>S5x v h*5S^^>^4 2 5C*Jti-CSC- ljRSfit - 
fflbr±lS (1) r^0/c^Jifcfi£^T*>tJn>9x^ 

[0 0 8 0 ]^T, 1*^mmu$y h3 2£ffifflO 

r. ^>»;n>^x^w^icoxf>^^x ? him* 

*l(D^-;77?t>^38 r-«F»CC(SS L/cf*CC , 30 
K^-Y&ffi^t>^4 4<D^^^Kaft4 4a±(C|8S 
K^^S* + >^4 4ft-C&, x^^>^g 

K^ftS**>JU4tC;bl>TfcJ: l UStOT^^K 

IS (3) r^i/fc#JB«:j:or2/y3>B^tBI*l5S4 

0 nm/ctt (CX ^> ^T^o 

[0 0 8 i]^c^r, 3>^x^w±fcg|-9fcS$ 

ot'>'j3>^AWMji?t^45(D^^t 40 
^F45b«CAtiS. fSffi^t>A'4 5^ST^ ffi 

(4) ^7nL/c^lltCb/c^-Dr^»;3>^xMWa® 
©SaWftBtS^-fS. *©«<c. ^'j^^AW 
ffiffl^*>;<4 53&>6^4©J\?7 7*- + >j>4 1 

fcM^T^y^vSx^Wfcrr/n- K* + >'<3 7tC 

[0 0 8 2 ] g*4fl 

^ U 3 > ? x /> W±fc#jjffi/£4 0 rcnCDSiQ JRjW&SS *l 50 
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c»J»*cctt. #©J:5fcX?iK:J:&„ c©«£, gj*© 
«jRiOT7 7»tfl6fflL&li. SI*. 3tl©xt>S* 
Vxv h®g* + >M4 2fc4BC>TSC- 

r±ifi ( 1 ) •C7^L^fi{ca^r'>vz3>^x/NW© 

[0 08 3] OUT. h3 2£&ffl0 

r. ^yn>^x^W^l©^b*>^^x ? h*ag^ 
i->A'42^6f l©A'77 7 f t>A'3 8tOj£ttU 

fi4 3a±fctt«"rs. $2^t>S^- ; f-*2HI* 

s^x 9 h&s^t >^4 3ic^ur«. ^g^ot? 
t. ±te (2) r*o^wcct^T^y=i>Kffcjgi% 

4 0 nm/cWcx f>^5 0 
[0 08 4 ] -£©f£CC, i/Va>«) 4 ^Wt, St2©* 

>/<3 7&CfflT. 
»5ffl 

> 'J a >3 xAWi^^f^ £ JH»S/cW#Bfl?j©« 

&©J:5&I1IK:J:S. 
[0 08 5] S?\ 01O^f>I^^ h^g^iO 
'<4 2fc*H,vcSC- l»«rttfflfr±E ( 1) t^L 

£Bfc*-f£. ^©&&c; ^'J3>^aW4, -a. si 

1 ©/< '>77?t>A'38 fc*f HfcWc, »10Xt> 
M^x 9 hMI^t>M4 1^6Il©A'^7 7 ft> 
^3 8«cjftaLt*cr—KKl«cfi«bfc»tC % S£2© 
h^:iit^r^'Jn>^xMW^T>n- K^*>;>* 
3 7CCffiT. 

[0 08 6] 

[^w©ja»] ia±a^j:5(cjri©«B^ccj:titf % 

fccft£7k#>63lt±tf $ £Mc&cMT£(^Ifi£A 

[ 0 0 8 7 ] sfc, zofac^mfttx^zmTmc, 

"C. ^frt©*©±2p:c^orii$^<©^-xY ^;i/€r 
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[0 088] $Sft-)x^»?)-«?| 

Xtt«W«:|MUiiaR*ftO*tAnaj:5K:i/fc 
or, ur «« 

Lfc < < & 0 . Xtt-f *>aWB«*»6««CcaW < 
[0 0 89] *3 x^JM»E«CJ:htf k 

^T^cO£t^J:5tC, &**>^©2o£U:*» 
ftLTiStttote^x^fc/^f- <f £JH&£U 

[0 09 0] Sfc, $x^*-B#WCC«eT*S><?:7 

x/^Xb'Vi^^ftX F^-<#yi* + > 

[H 1] H 1 f*v #*6W©» 1 SBWJBccttfflS hi* 
[H 2 ] B 2 (a) HS2 (d) l£, **91<D» 1 XIBBIB 

(Disit^^x? M&a#ffi*5vrH <*©i ) 

[B 3 ] B 3 (a) -13 3 (d) «, $&^(DgJ 1 HfeJ&S 
[B4] H4ti, ^JfeMOSIlSliBBJISO^aS*^*^ 

[B6] B6(a) -H6(d) «. 2 SBSBBfiS 

[B7] B7tt» *»WO»3**»«0^*^*SWB 
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[08] B8t* t *|%M©^3|IWBSS©^x^i!fflg 

[093 B9«, sawowssaBeiBto^x^afflia 
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